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(54) BELT DRIVE DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a belt drive 
device that can reduce generation of a belt slip, prolong 
a belt life and permit size and cost reduction. 
SOLUTION: The belt drive device comprises a first and a 
second starting motor 108 and 109 for feeding starting 
power to an internal combustion engine 1 , a first and a 
second starting motor pulley 8 and 9 connected to the 
respective starting motors 108 and 109, a crank pulley 2 
for transmitting the starting power to the internal 
combustion engine 1 and transmitting rotational power of 
the internal combustion engine 1 to auxiliary machines, 
auxiliary machine pulleys 3 and 4 rotated by the power 
from the crank pulley 2 to drive auxiliary machines, and a 
belt 10 entrained continuously about each of pulleys 8, 9, 
2, 3 and 4. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Two or more dynamo-electric machines which supply the power for starting to an internal 
combustion engine, and two or more pulleys for dynamo-electric machines which are connected to this 
dynamo-electric machine, respectively, and transmit said power for starting to said internal combustion 
engine, The pulley for internal combustion engines which transmits an internal combustion engine's 
rotational motion force to auxiliary machinery while transmitting said power for starting to said internal 
combustion engine, Belt transmission equipped with the belt which wound almost and was carried out 
succeeding the pulley for auxiliary machinery which rotates under the power from this pulley for 
internal combustion engines, and drives said auxiliary machinery, said pulley for dynamo-electric 
machines and said pulley for internal combustion engines, and said pulley for auxiliary machinery. 
[Claim 2] Belt transmission according to claim 1 which has arranged the dynamo-electric machine to the 
belt tension side field of the pulley for internal combustion engines at the time of internal combustion 
engine starting. 

[Claim 3] Belt transmission according to claim 1 or 2 whose belt tension side of one pulley for dynamo- 
electric machines is a belt slack side of the pulley for dynamo-electric machines of another side. 
[Claim 4] Two or more dynamo-electric machines are belt transmission given in any of claim 1 from 
which an engine speed and a torque characteristic differ, respectively thru/or claim 3 they are. 
[Claim 5] Belt transmission given in any of claim 1 to which the tension of the belt when pressing a belt, 
having the belt tension accommodation means which can be set as two or more steps for belt tension, 
and putting an internal combustion engine into operation with a dynamo-electric machine with this 
tension accommodation means is set more greatly than the time of the drive of the auxiliary machinery 
after an internal combustion engine's starting thru/or claim 4 they are. 

[Claim 6] A tension accommodation means is belt transmission given in any of claim 1 which consisted 
of a pulley unit which rotates by migration of a belt while a belt is rolled almost, and auto tensioner 
which presses this pulley unit and presses said belt through a pulley unit thru/or claim 5 they are. 
[Claim 7] claim 1 whose internal combustion engine is an internal combustion engine for cars thru/or 
claim 6 — belt transmission given in any they are. 

[Claim 8] claim 1 whose dynamo-electric machine is a starting motor thru/or claim 7 - belt transmission 
given in any they are. 

[Claim 9] claim 1 whose dynamo-electric machine is a motor generator thru/or claim 7 - belt 
transmission given in any they are. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the belt transmission which transmits the turning effort 
at the time of an internal combustion engine's starting and the auxiliary machinery drive by the internal 
combustion engine using a belt. 
[0002] 

[Description of the Prior Art] While connecting with JP,8-14145,A the crank pulley attached in an 
internal combustion engine's crankshaft, the pulley attached in each auxiliary machinery arranged 
around the internal combustion engine, respectively, and the pulley attached in the starting motor by the 
belt and starting an internal combustion engine through a belt with a starting motor, the belt transmission 
which drives each auxiliary machinery through a belt with an internal combustion engine is shown after 
internal combustion engine starting. 
[0003] 

[Problem(s) to be Solved by the Invention] Since a big turning effort must be transmitted with the pulley 
of a starting motor when putting an internal combustion engine into operation through a belt with a 
starting motor, it is easy to generate a belt slip, and in order to avoid it, it is necessary to apply high 
tension to a belt. Therefore, since after internal combustion engine starting continued and required the 
large belt tension beyond the need, there was a trouble that the life of a belt fell remarkably. Moreover, 
the trouble of having joined the pulley attached in other auxiliary machinery, having caused the increase 
of reinforcement of the shaft of auxiliary machinery and bearing, and its supporting structure, and 
causing enlargement of auxiliary machinery and high cost-ization also had the big belt tension. 
Furthermore, in order to reduce generating of a belt slip, when belt width of face was enlarged according 
to the big transfer torque at the time of starting, in connection with it, the width of face of a crank pulley, 
the pulley of each auxiliary machinery, the pulley of fixed tensioner, and the pulley of auto tensioner 
also became large, and there were also troubles, such as increase-izing of the wearing tooth space of belt 
transmission or wearing difficulty. 

[0004] This invention offers the belt transmission which the life of a belt is prolonged and can attain 
miniaturization and low cost-ization while being able to reduce generating of a belt slip by making to 
solve the above troubles into a technical problem. 
[0005] 

[Means for Solving the Problem] The belt transmission concerning claim 1 of this invention Two or 
more dynamo-electric machines which supply the power for starting to an internal combustion engine, 
and two or more pulleys for dynamo-electric machines which are connected to this dynamo-electric 
machine, respectively, and transmit said power for starting to said internal combustion engine, The 
pulley for internal combustion engines which transmits an internal combustion engine's rotational 
motion force to auxiliary machinery while transmitting said power for starting to said internal 
combustion engine, It has the belt which wound almost and was carried out succeeding the pulley for 
auxiliary machinery which rotates under the power from this pulley for internal combustion engines, and 
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drives said auxiliary machinery, said pulley for dynamo-electric machines and said pulley for internal 
combustion engines, and said pulley for auxiliary machinery. 

[0006] In the belt transmission concerning claim 2 of this invention, a dynamo-electric machine is 
arranged to the belt tension side field of the pulley for internal combustion engines at the time of internal 
combustion engine starting. 

[0007] In the belt transmission concerning claim 3 of this invention, the belt tension side of one pulley 
for dynamo-electric machines is a belt slack side of the pulley for dynamo-electric machines of another 
side. 

[0008] In the belt transmission concerning claim 4 of this invention, as for two or more dynamo-electric 
machines, a rotational frequency differs from a torque characteristic, respectively. 
[0009] In the belt transmission concerning claim 5 of this invention, a belt is pressed, it has the belt 
tension accommodation means which can be set as two or more steps for belt tension, and the tension of 
the belt when putting an internal combustion engine into operation with a dynamo-electric machine with 
this tension accommodation means is set up more greatly than the time of the drive of the auxiliary 
machinery after an internal combustion engine's starting. 

[0010] The tension accommodation means is constituted from the pulley unit which rotates by migration 
of a belt while a belt is rolled almost, and the auto tensioner which presses this pulley unit and presses 
said belt through a pulley unit by the belt transmission concerning claim 6 of this invention. 
[001 1] In the belt transmission concerning claim 7 of this invention, an internal combustion engine is an 
internal combustion engine for cars. 

[0012] In the belt transmission concerning claim 8 of this invention, a dynamo-electric machine is a 
starting motor. 

[0013] In the belt transmission concerning claim 9 of this invention, a dynamo-electric machine is a 

motor generator. 

[0014] 

[Embodiment of the Invention] Drawing showing the value of belt tension [ in / gestalt 1. drawin g 1 of 
operation, and / in drawin g 2 / each pulley of drawing 1 ] and drawin g 3 are drawings showing each 
rotational frequency and torque characteristic, and its synthetic torque characteristic of two sets of 
starting motors of drawing 1 . [ the top view of the belt transmission for cars of the gestalt 1 of 
implementation of this invention ] The crank pulley 2 which is the pulley for internal combustion 
engines with which this belt transmission was attached in an internal combustion engine's 1 crankshaft, 
The pulleys 3 and 4 for auxiliary machinery attached in the 1st auxiliary machinery (not shown) and the 
2nd auxiliary machinery (not shown), The fixed tensioner pulleys 5 and 6, the auto tensioner pulley 7, 
and the 1st pulley 8 for starting motors that is a pulley for dynamo-electric machines, In the 2nd pulley 9 
for starting motors which is a pulley for dynamo-electric machines, and drawing 1 counterclockwise 
from a crank pulley 2 It has one belt 10 almost rolled in order of the fixed tensioner pulley 5, the pulleys 
3 and 4 for auxiliary machinery, the auto tensioner pulley 7, the 2nd pulley 9 for starting motors, the 
fixed tensioner pulley 6, and the 1st pulley 8 for starting motors. 

[001 5] The fixed tensioner pulleys 5 and 6 enlarge the belt volume angle of the belt 10 concerning a 
crank pulley 2, the pulley 3 for auxiliary machinery, the 1st pulley 8 for starting motors, and the 2nd 
pulley 9 for starting motors, and he is trying for a belt slip not to generate them. While the auto tensioner 
7 enlarges the belt volume angle of the pulley 4 for auxiliary machinery, and the 2nd pulley 9 for 
starting motors similarly There is work which maintains the tension of a belt 10 in the fixed tension set 
up beforehand. The direction of the arrow head A shown in the periphery of a crank pulley 2, the 1st 
pulley 8 for starting motors, and the 2nd pulley 9 for starting motors shows the hand of cut of each 
pulley 2, 8, and 9. 

[0016] Next, actuation of the belt transmission for cars of the above-mentioned configuration is 
explained. In drawin g 1 , when starting an internal combustion engine 1 from the condition which the 
internal combustion engine 1 stopped, the 1st pulley 8 for starting motors and the 2nd pulley 9 for 
starting motors are rotated with the 1st starting motor 108 and 2nd starting motor 109 by the direction of 
an arrow head A. This rotational motion force is transmitted to a crank pulley 2 through a belt 10, a 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 6/1/2006 



JP,2002-138849,A [DETAILED DESCRIPTION] 



Page 3 of 5 



crank pulley 2 rotates, and an internal combustion engine 1 starts. After an internal combustion engine's 
1 starting, an internal combustion engine's 1 rotational motion force rotates the pulleys 3 and 4 for 
auxiliary machinery through a crank pulley 2 and a belt 10, and drives the 1st auxiliary machinery and 
the 2nd auxiliary machinery. 

[0017] in addition, the internal combustion engine rotational frequency signal which is an external 
signal, an internal combustion engine trigger signal, a vehicle speed signal, etc. tell CPU 100 - having — 
CPU 100 — signal processing — data processing is carried out. The processed control signal is told to the 
1 st starting motor 108 with which the 1st pulley 8 for starting motors was fixed to the output shaft 
through the 1st inverter 101 and the 2nd inverter 102, and the 2nd starting motor 109 with which the 2nd 
pulley 9 for starting motors was fixed to the output shaft, and drive control of the 1st starting motor 8 
and 2nd starting motor 9 is carried out. 

[001 8] In drawing 2 , Ta is a tension difference the belt tension side of the 1st pulley 8 for starting 
motors, and by the side of slack, and Tb is a tension difference the belt tension side of the 2nd pulley 9 
for starting motors, and by the side of slack. Tc is a tension difference the belt tension side (the field B 
of the belt 10 between a crank pulley 2 and the 1st pulley 8 for starting motors) required to carry out the 
starting drive of the 1st auxiliary machinery, 2nd auxiliary machinery, and internal combustion engine 1 
with the 1st starting motor 8 and 2nd starting motor 9, and by the side of belt slack (the field C of the 
belt 10 between the pulley 4 for auxiliary machinery, and the 2nd pulley 9 for starting motors). 
[0019] In order to carry out the starting drive of the 1st auxiliary machinery, 2nd auxiliary machinery, 
and internal combustion engine 1 , the belt tension difference Tc is required. Since the gestalt of this 
operation shares each other with the 1st starting motor 108 and 2nd starting motor 109 in acquiring this 
tension difference Tc as shown also in this drawing, the tension differences Ta and Tb each belt tension 
side of the 1 st pulley 8 for starting motors and the 2nd pulley 9 for starting motors and by the side of 
belt slack are small, and end. Therefore, there is no need of being hard coming to generate a belt slip in 
the 1st pulley 8 for starting motors and the 2nd pulley 9 for starting motors, and making width of face of 
a belt 10 large beyond the need, and it does not have the need of enlarging tension of a belt 10 by the 
auto tensioner 7, either. 

[0020] For this reason, the fall of the life of the belt 10 by applying the large belt tension beyond the 
need can be prevented, and enlargement of the auxiliary machinery by the increase of reinforcement of 
the shaft of auxiliary machinery and bearing, and its supporting structure and high cost-ization can also 
be prevented. 

[0021] Moreover, as shown in drawing 3 , the rotational frequency and the torque characteristic of the 
1st starting motor 108 are low-speed torque serious consideration forms, and the rotational frequency 
and the torque characteristic of the 2nd starting motor 109 are high-speed torque serious consideration 
forms. And the torque which needs an internal combustion engine 1 and the power for starting of 
auxiliary machinery also in a high-speed region while a low-speed area or high torque is acquired is 
acquired, and this power for starting is transmitted to an internal combustion engine 1 and the 1 st and 
2nd auxiliary machinery through a belt 10 so that the synthetic torque shown by the dotted line which 
compounded these torque characteristics may show. 

[0022] In addition, with the gestalt 1 of this operation, the standard starting motor 108,109 and two 
inverters 101,102 of small capacity are used, respectively. By carrying out like the gestalt of this 
operation, it is cheap one set respectively as compared with the thing using a big starting motor and a 
mass inverter. 

[0023] Gestalt 2. drawin g 4 of operation is the top view of the belt transmission for cars of the gestalt 2 
of implementation of this invention, drawin g 1 thru/or drawing 3 , the same, or a considerable part 
attaches the same sign, and that explanation is omitted. With the gestalt 2 of this operation, this belt 10 
is pressed and the belt tension accommodation means 200 which can be set as two steps is arranged in 
belt tension at belt maximum loosened zone C. The tension accommodation means 200 consists of a 
pulley unit 201 which rotates by migration of a belt 10 while a belt 10 is rolled almost, and auto 
tensioner 202 which presses this pulley unit 201 and presses a belt 10 through the pulley unit 201 . This 
tension accommodation means 200 is set up more greatly than the time of the drive of the auxiliary 
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machinery according [ the tension of the belt 10 when putting an internal combustion engine 1 and 
auxiliary machinery into operation with the 1st starting motor 108 and 2nd starting motor 109 ] to the 
internal combustion engine 1 after an internal combustion engine's 1 starting. 

[0024] The auto tensioner 202 is equipped with the spring (not shown) by which elastic deformation is 
carried out, the push rod 203 which presses the pulley unit 201 by the reaction force at that time, and the 
elastic-deformation means to which elastic deformation of the spring is carried out. an elastic elastic- 
deformation means — electromagnetism — a coil (not shown) and this electromagnetism — the 
electromagnetism produced when it energizes in a coil — a spring is pressed while being drawn in with a 
suction force — movable — electromagnetism it has the core (not shown), the internal combustion 
engine rotational frequency signal which is an external signal, an internal combustion engine trigger 
signal, a vehicle speed signal, etc. tell switch control of the setting tension of the tension of a belt 10 to 
CPU 100 — having - CPU100 - signal processing and the control signal by which data processing was 
carried out ~ electromagnetism — it tells the coil control circuit 210 - having — electromagnetism — it is 
carried out based on the control signal from the coil control circuit 210. 

[0025] In the belt transmission for cars of the above-mentioned configuration, only when the high torque 
transmission at the time of internal combustion engine starting is required, the push rod 203 of the auto 
tensioner 202 presses by the pushing force which set up the flange 204 of the pulley unit 201, the pulley 
unit 201 is clockwise rotated focusing on the supporting point 205, a belt 10 is pressed, and a belt 10 is 
adjusted in predetermined tension. As for after an internal combustion engine's 1 starting, a push rod 203 
retreats, and the pulley unit 201 rotates counterclockwise focusing on the supporting point 205, and is 
returned to the tension of the usual proper belt 10 for an auxiliary machinery drive. 
[0026] Therefore, since tension of a belt 10 is made high and after an internal combustion engine's 1 
starting is returned to the tension of the usual proper belt 10 for an auxiliary machinery drive only when 
the high torque transmission at the time of an internal combustion engine's 1 starting is required, the bad 
influence which things can do the life of a belt 10 smoothly for a long time, and it has on auxiliary 
machinery with belt tension can also be stopped to the minimum. 

[0027] In addition, although it considered as the elastic-deformation means to which elastic deformation 
of the spring is carried out and electromagnetic force was used with the gestalt 2 of the above-mentioned 
implementation, of course, it is not limited to this thing. For example, although elastic deformation is 
carried out, a pressure oil may be used, the expansion force of the wax produced in generation of heat 
may be used, and the power of a motor may be used further. 

[0028] In addition, although the gestalt of the above-mentioned implementation explained using a 
starting motor as a dynamo-electric machine, of course, you may be a motor generator. 
[0029] 

[Effect of the Invention] As explained above, according to the belt transmission concerning claim 1 of 
this invention Two or more dynamo-electric machines which supply the power for starting to an internal 
combustion engine, and two or more pulleys for dynamo-electric machines which are connected to this 
dynamo-electric machine, respectively, and transmit said power for starting to said internal combustion 
engine, The pulley for internal combustion engines which transmits an internal combustion engine's 
rotational motion force to auxiliary machinery while transmitting said power for starting to said internal 
combustion engine, Since it had the belt which wound almost and was carried out succeeding the pulley 
for auxiliary machinery which rotates under the power from this pulley for internal combustion engines, 
and drives said auxiliary machinery, said pulley for dynamo-electric machines and said pulley for 
internal combustion engines, and said pulley for auxiliary machinery The big power for starting required 
for an internal combustion engine's starting is shared by two or more dynamo-electric machines, the 
tension difference between the tension side belt of the pulley for dynamo-electric machines and a slack 
side belt becomes small so much, and even if it does not enlarge belt width of face, generating of a belt 
slip can be reduced. Moreover, since generating of a belt slip can be reduced even if it does not enlarge 
tension of the belt concerning the pulley for dynamo-electric machines, the life of a belt is prolonged 
and a miniaturization and low-cost-izing of the shaft of auxiliary machinery and bearing, and its 
supporting structure can be attained. 
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[0030] Moreover, according to the belt transmission concerning claim 2 of this invention, since the 
dynamo-electric machine has been arranged to the belt tension side field of the pulley for internal 
combustion engines at the time of internal combustion engine starting, the big external force by the 
tension of a belt cannot join auxiliary machinery, but can attain a miniaturization and low-cost-izing of 
the shaft of auxiliary machinery and bearing, and its supporting structure. 

[0031] Moreover, according to the belt transmission concerning claim 3 of this invention, since the belt 
tension side of one pulley for dynamo-electric machines is a belt slack side of the pulley for dynamo- 
electric machines of another side, the big power for starting required for an internal combustion engine's 
starting can be shared certainly, the tension difference between the tension side belt of the pulley for 
dynamo-electric machines and a slack side belt becomes small so much, and generating of a belt slip can 
be reduced more. 

[0032] Moreover, according to the belt transmission concerning claim 4 of this invention, since a 
rotational frequency differs from a torque characteristic, respectively, two or more dynamo-electric 
machines can acquire the belt transmission property of the request which is not obtained by one set of a 
dynamo-electric machine by combining the property complemented mutually. 

[0033] According to the belt transmission concerning claim 5 of this invention, a belt is pressed and it 
has the belt tension accommodation means which can be set as two or more steps for belt tension. 
Moreover, with this tension accommodation means Since the tension of the belt when putting an internal 
combustion engine into operation with a dynamo-electric machine is set up more greatly than the time of 
the drive of the auxiliary machinery after an internal combustion engine's starting The life of a belt is 
prolonged so that the tension beyond the need may not join a belt, and a miniaturization and low-cost- 
izing of the shaft of auxiliary machinery and bearing, and its supporting structure can be attained. 
[0034] Moreover, according to the belt transmission concerning claim 6 of this invention, since the 
tension accommodation means consists of a pulley unit which rotates by migration of a belt, and auto 
tensioner which presses this pulley unit and presses said belt through a pulley unit while a belt is rolled 
almost, it can apply predetermined tension to a belt certainly with easy structure. 
[0035] Moreover, according to the belt transmission concerning claim 7 of this invention, since an 
internal combustion engine is an internal combustion engine for cars, the life of the belt for cars is 
prolonged and he can attain a miniaturization and low-cost-izing of the shaft of the auxiliary machinery 
for cars and bearing, and its supporting structure. 

[0036] Moreover, according to the belt transmission concerning claim 8 of this invention, since a 
dynamo-electric machine is a starting motor, it can supply the power for starting to an internal 
combustion engine stably and certainly. 

[0037] Moreover, according to the belt transmission concerning claim 9 of this invention, it can supply 
the electrical and electric equipment to auxiliary machinery with a motor generator after internal 
combustion engine starting while it can supply the power for starting to an internal combustion engine 
stably and certainly, since a dynamo-electric machine is a motor generator. 

[Translation done.] 
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